Introduction
============

In recent years, trauma research has paid as much attention to adolescent survivors as to adult survivors (e.g., [@B3]; [@B14]; [@B19]). Post-traumatic growth (PTG), defined as a "positive change experienced as a result of the struggle with highly challenging life circumstances that represent significant challenges to the adaptive resources of the individual" ([@B42], p. 1), has received considerable attention in research literature on adolescence ([@B49]; [@B6]; [@B43]). There is some debate about the PTG of adolescents. Although previous studies have laid a solid groundwork, several salient questions remain unanswered. First, is PTG defensive or self-presentational ([@B24]). Some scholars insisted that respondents may attempt to paint a more positive picture of their lives. When people report growth in the immediate months following loss or trauma, some part of this growth might indicate the strategy of self-protection, which may be an important aspect of the growth process ([@B11]). It is argued that growth takes time to emerge. Therefore, existence of PTG soon after the event may serve as a coping strategy in order to reduce distress, and more data collection points after a trauma is suggested to verify the nature of PTG ([@B15]; [@B19]). Moreover, the research interest has been exploring the impact mechanism of PTG following traumatic events ([@B20]; [@B18]; [@B26]), in which the impact of personality and positive coping on PTG have been highlighted ([@B35]; [@B27]; [@B50]).

Personality, a stable psychological resource with cross-situational stability and propensity, plays an important role in the development of PTG ([@B50]). Costa and McCrae's five factor model of personality (FFM; 1992) consists of extraversion, neuroticism, openness, agreeableness, and conscientiousness dimensions. Previous studies showed that all five dimensions of personality play important role in leading to negative outcomes or PTG following traumatic events ([@B25]; [@B21]; [@B41]; [@B28]; [@B27]). More specifically, neuroticism is often correlated to a pathogenic post-traumatic outcome ([@B2]; [@B47]), while extraversion is found to be positively associated with positive perceptions of trauma ([@B44]); openness is associated with the tendency to use cognitive strategies, which in turn leads to higher scores in measures of PTG ([@B44]; [@B12]). Meanwhile, agreeable individuals are more likely to perceive positive changes after experiencing traumatic events, and conscientiousness is characterized by self-control and self-efficacy. Individuals with high conscientiousness tend to be more meticulous and self-disciplined, pursuing goals with high tenacity, which in turn facilitates PTG ([@B10]; [@B44]).

In addition to the examination of the relation between personality and PTG, efforts have been made to identify mechanisms through which individuals with certain personalities develop PTG or factors that influence this development ([@B55]). As personality traits are widely accepted as fundamental, it is of great interest to explore the proximal mechanisms through which personality influences PTG ([@B38]). [@B36] proposed a transactional model to explain the effecting mechanisms of PTG. In the transactional model, PTG is produced by the interaction of stable human traits and traumatic events; personality has a stable role in the prediction of PTG, and this effect is most likely to occur through the mediating effect of cognitive evaluation and response. [@B28] proposed that the acquisition of PTG involves the use of adaptive coping skills in the face of trauma: in other words, adaptive coping skills such as positive appraisal facilitates PTG ([@B35]; [@B32]).

Coping refers to the process individual dealing with the demands and emotions caused by stressful events ([@B29]; [@B22]; [@B41]). It is between stressors and individual health that appropriate coping can alleviate stress in individual situations of trauma. Personality-coping-outcome theory suggested that, personality influences coping in different manners in the context of stressful events, which further influences psychological outcomes ([@B52]). The theory suggests that coping style mediates the relationship between personality and psychological outcomes. Some evidence showed that coping style mediates the relation between personality and PTG of adolescents. For instance, empirical research suggested that personality was significantly related to coping and personality may influence one's coping style ([@B9]). Moreover, other studies have shown that positive reappraisal of the traumatic event is not only critical to successful adaptation, but also a prerequisite for personal growth ([@B16]; [@B7]; [@B35]). Therefore, the coping process is considered a mediating variable between individuals and post-trauma outcome ([@B8]).

The Current Study
-----------------

The current study focuses on adolescents that survived the Wenchuan earthquake. The Wenchuan earthquake was a destructive and violent earthquake that occurred in Sichuan, China. It was measured 8.0 on the Richter scale, and caused huge loss and casualties ([@B23]). Adolescents who face drastic developmental and psychosocial changes are considered to be particularly vulnerable when facing the extra changes induced by disasters parallel to this storm and stress period. Adolescents face emotional, cognitive, and behavioral challenges including managing their negative emotions, reflecting on existential questions raised by a disaster, and acting on new environmental demands ([@B13]; [@B31]). Therefore, it is essential to pay more attention to this population and figure out the long-term impact of earthquake experiences on adolescents.

Most studies have recruited relatively small convenience samples with similar traumatic exposure ([@B33]; [@B45]). Larger samples from different cultures is needed to further test the research assumptions of trauma field. An additional limitation of extant research on PTG is that recent studies examined the direct effects between personality, positive coping, and PTG; nevertheless, it is possible that personality impacts PTG through positive coping ([@B41]). Therefore, it is important to go further to better understand the mechanisms of the PTG process and its implications for children and youth ([@B18]; [@B19]).

We had two aims in this study: (1) to evaluate the prevalence of PTG in adolescents 42 months after the Wenchuan earthquake; and (2) to test the mediating role of positive cognitive coping between personality and PTG. We hypothesized that five dimensions of personality and positive coping will be significantly associated with PTG. Moreover, [@B46] proposed that personality associated with PTG indirectly through coping resources, and in this study, we further posited that positive cognition coping would mediate the relationship between five dimensions of personality and PTG.

Materials and Methods {#s1}
=====================

Participants and Procedures
---------------------------

Data were collected as part of a large longitudinal research project of child survivors of the Wenchuan earthquake. 772 adolescents were recruited from several middle schools with severe earthquake exposure. Data in this study were collected 42 months after the earthquake. The mean age of the adolescents in this study was 12.93 years (*SD* = 1.80) and 414 (53.6%) were female and 358 (46.4%) were male.

The study was approved for ethical treatment of human subjects by the School of Psychology at Nanjing Normal University. The researchers carried out the survey without the presence of local teachers. The aim of the study and the rights of the participants were declared, and written consent forms were signed by the participants prior to the survey. As most of the participants was living in boarding school, which were often far from their homes, it is difficult for us to get written informed consent from their parents. Nevertheless, we asked them to call their parents for permission to take part in the survey. Participants started to fill in the questionnaires after they had oral permission from their parents. The assessment was performed by trained university students majored in psychology.

Measures
--------

### Post-traumatic Growth Inventory

Post-traumatic growth was measured by Chinese version of the Post-traumatic Growth Inventory (PTGI; [@B51]). The original PTGI developed by [@B44] consisted of five dimensions: personal strength, new possibilities, relating to others, appreciation of life, and spiritual change. The scale included 21 items, and the responses were made on a six-point scale ranging from 0 = *no change* to 5 = *very great degree of change*. As for the Chinese version of PTGI, the original scale was revised in three ways. First, some items were re-phrased to be easily understood by adolescent survivors of the Wenchuan earthquake. Second, one item on the spiritual change subscale ("I have a strong religious faith") was revised to "I now have a better understanding of the importance of religious beliefs and behaviors," as the majority of students in China identify as having no religious beliefs. Third, because the spiritual change subscale had only two items, an additional item ("I now have better appreciation of the power of supernatural beings") was added to improve the reliability of the subscale. The Chinese version of scale demonstrated good internal consistency (alpha coefficient was 0.93) in the current sample.

### Coping Style Scale

The Coping Style Scale was developed by [@B48] and adapted for real-world post-traumatic situations experienced by Chinese middle school students. There are four main measurements in this scale as follows: positive cognition, avoidant coping, social support seeking, and abreaction coping. In the current survey, we used only the items that measured positive cognition coping. For each item, the respondents indicated their use (or lack of use) of a given coping strategy. The scale showed good internal consistency in this study (alpha coefficient was 0.79).

### Personality Scale

The Personality Scale was measured by FFM and adapted for use in Chinese cultures ([@B53]). The FFM includes five dimensions:extraversion, openness, agreeableness, conscientiousness, and neuroticism ([@B10]). The responses were made on a five-point Likert-type scale. The internal consistency of FFM in this study was 0.908.

Analysis Procedure
------------------

The statistical analysis was handled using SPSS 22.0, and included means, standard deviations (SD), and correlations of the four scales in the current study. Only 0.72% of the data was missing. Little's Missing Completely at Random (MCAR) test suggested that the rate of missing data was equivalent across all measures (*p* \> 0.05). Finally, AMOS 21.0 was adopted to test the hypothesized model and the mediation effects.

We also applied Harman's single-factor test to examine common method bias ([@B34]). All items relevant to the study were subjected to an exploratory factor analysis, and the un-rotated factor solution was examined to determine the number of factors that are necessary to account for the overall variance. This procedure these factors, while no single factor accounted for the majority of the covariance among the variables. Therefore, no significant common method bias existed in the current study.

Results
=======

As showed in **Table [1](#T1){ref-type="table"}**, the mean of PTG is 2.87 (*SD* = 0.93). Next, the Pearson correlation among different variables are analyzed, and it is shown that personality, positive cognition coping, and PTG are significantly correlated with each other.

###### 

Descriptive statistics and Pearson correlations between the variables.

  Variables                         *M*    *SD*   2          3          4          5           6          7
  --------------------------------- ------ ------ ---------- ---------- ---------- ----------- ---------- ----------
  \(1\) Extraversion                2.34   0.80   0.58^∗∗^   0.50^∗∗^   0.35^∗∗^   -0.081^∗^   0.32^∗∗^   0.32^∗∗^
  \(2\) Openness                    2.30   0.74              0.56^∗∗^   0.53^∗∗^   0.051       0.38^∗∗^   0.28^∗∗^
  \(3\) Agreeableness               2.66   0.67                         0.68^∗∗^   -0.025      0.39^∗∗^   0.32^∗∗^
  \(4\) Conscientiousness           2.12   0.71                                    -0.058      0.34^∗∗^   0.33^∗∗^
  \(5\) Neuroticism                 1.96   0.81                                                0.041      -0.058
  \(6\) Positive cognition coping   2.48   0.84                                                           0.32^∗∗^
  \(7\) PTG                         2.87   0.93                                                           
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A mediated model of the Big Five, positive cognition coping, and PTG was examined. The Big Five were taken as exogenous variables, and PTG and positive cognition coping as endogenous variables. We hypothesized that positive cognition coping would mediated the relationship between the Big Five and PTG. SEM was performed to examine the hypothesis by AMOS ([@B1]). Goodness of fit indices such as CFI, TLI, NFI, RMSEA were chosen to assess the model's fit ([@B5]). A good fit was indicated by the model fit indices: χ^2^/df = 3.295, Comparative Fit Index (CFI) = 0.996, Tucker-Lewis Index (TLI) = 0.962, Non-normed Fit Index (NFI) = 0.994, Root Mean Square Error of Approximation (RMSEA) = 0.055. The criteria for every indices was: CFI \> 0.90, TLI \> 0.90, NFI \> 0.90, RMSEA \> 0.08. The model, shown in **Figure [1](#F1){ref-type="fig"}**, was therefore accepted.

![Mediation model of the relationships between the Big Five, Social Support, Positive Cognition Coping, and Post-traumatic Growth Inventory. Ext., extraversion; Agree., agreeableness; Consc., conscientiousness; Open., openness; Neuro., neuroticism. ^∗∗∗^*p* \< 0.001.](fpsyg-08-02152-g001){#F1}

A significant indirect effect was necessary for mediation assumption ([@B37]). A mediational test was conducted to reveal the indirect effects so that the mediating role of positive cognition coping between personality and PTG can be determined. **Table [2](#T2){ref-type="table"}** shows different mediated pathway effects in this model.

###### 

Indirect and direct effects of the Big Five, Positive Cognition Coping on Post-traumatic Inventory Growth (*N* = 772).

  Independent         Mediator   Dependent   Mediation   Mediation   Direct effect of IV   
  ------------------- ---------- ----------- ----------- ----------- --------------------- -------
  Extraversion        PCC        PTG         0.012       0.071       ^∗^                   ^∗∗∗^
  Openness            PCC        PTG         0.004       0.052       ^∗∗∗^                 0.851
  Agreeableness       PCC        PTG         0.004       0.064       ^∗∗∗^                 0.545
  Conscientiousness   PCC        PTG         0.008       0.063       ^∗^                   ^∗∗∗^
  Neuroticism         PCC        PTG         0.083       0.218       0.137                 0.682

PCC, Positive Cognition Coping; PTGI, Post-traumatic Growth Inventory
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In regard to PTG, test results suggested that higher extraversion predicted greater PTG partially through increased positive cognition coping (with the indirect effect = 0.040, 95% CI \[0.012, 0.071\]). Conscientiousness also indirectly predicted greater PTG partially through increased positive cognition coping (with the indirect effect = 0.032, 95% CI \[0.008, 0.063\]). Agreeableness indirectly predicted greater PTG fully through increased positive cognition coping (0.171, 95% CI \[0.004, 0.064\]). Additionally, openness indirectly predicted greater PTG fully through increased positive cognition coping (0.167, 95% CI \[0.004, 0.052\]).

In conclusion, these results indicated that positive cognition coping fully mediated the effects of agreeableness and openness on PTG. Besides, the effects of extraversion and conscientiousness on PTG were direct but also indirect, partially mediated by positive cognition coping.

Discussion
==========

The goal of this study was to examine the level of PTG 42 months after the earthquake as well as to test a comprehensive model including positive cognition coping as mediating variables in the relationship between personality and PTG among adolescent survivors.

The study found that 42 months after the Wenchuan earthquake, adolescents had a medium level of PTG. Previous research found that adolescents had a higher level of PTG in the short term. For instance, [@B17] presented in their research that 12 months after the Wenchuan earthquake, the mean score of PTG for adolescents was 3.10 (*SD* = 0.91). As time went by, the level of PTG went down a little bit; as it is shown in our study, the mean score was 2.87 (*SD* = 0.93). Meanwhile, [@B54] also examined the level of PTG for adolescent survivors 5.5 years after the Wenchuan earthquake and found the level of PTG was 2.74 (*SD* = 0.91). The results of this study may provide some clues to the question of whether PTG is a self-defense coping strategy or a real positive change. One year after the earthquake, the level of PTG was higher. This implies that in the early stages of adaptation, seeking growth may serve as a defense to cope with distress. In other words, soon after the earthquake, PTG could have served as both a coping strategy and real growth. However, the level of PTG went down as time went by; nevertheless, adolescents may experience true growth eventually. It implies that at the very beginning, PTG may mainly serve as a self-enhancing illusion in order to help individuals reduce emotional distress; however, the real growth shall come about if they stick to this "positive illusion" long enough.

In addition, the SEM showed that positive cognition coping fully mediated the effects of agreeableness and openness on PTG. Besides, the effects of extraversion and conscientiousness on PTG were direct but also indirect, partially mediated by positive cognition coping. That is, the impact of extraversion and conscientiousness on PTG worked not only in a direct way, but improved PTG with positive cognition coping.

The results verify the interaction model; namely, positive changes after experiencing trauma are produced by the interaction of stable human traits and a traumatic event. Personality on the forecast of PTG has a stable effect, and this effect is likely to work through the intermediary role of cognitive appraisal and coping. Coping is cognitive and behavioral patterns of individuals when faced with stressful situations and crises. Coping not only can ease the emotional trauma caused by the crisis, but also can promote youth to have deeper cognitive processing and active mediation, and take on well-adapted coping strategies so that they will have a higher potential to develop and a higher level of physical and mental growth. Positive coping has a high positive correlation with multiple dimensions of PTG and could significantly predict growth ([@B4]).

Mechanisms of Coping on PTG
---------------------------

[@B30] proposed that personality differences may relate to differences in responses to exposure to traumatic events. The results of this study further supported this assumption. Specifically speaking, positive cognition fully mediated the relationship between agreeableness, openness, and PTG. Adolescents who scored higher on agreeableness was more altruistic and considerate, while adolescents with open personalities were more creative and curious. It seems that both characteristics had no direct effect on PTG; nevertheless, individuals with agreeable personality are related to interpersonal competency and they may learn positive coping from other persons. With regard to openness, individuals with an open personality tend to be more optimistic and employ positive coping to deal with difficulties, which in turn predict higher levels of PTG.

Previous studies reported that individuals with an extroverted personality are more capable of creating a supportive environment and making use of different social resources to cope with difficulties, which can help them find benefits in difficult situations ([@B17]). The core of consciousness is strict self-discipline, persistence, and impulse control, which have ongoing protection effects and reduce the risk of individual psychological problems while prompting individuals' positive growth and well-being ([@B39]; [@B40]). Meanwhile, conscientiousness is closely linked to positive cognition. Individuals with high conscientiousness tend to have a strict self-discipline and strong willpower, so in trauma context, they prefer to overcome the negative results caused by traumatic events and generate positive cognitive evaluations ([@B41]). This urges teens to engage in deep cognitive processing and active rumination on the event in order to find hidden meaning behind it. Therefore, it is helpful to reconstruct the meaning of the world and develop PTG if the individual with a conscientious personality is inclined to adopt a positive cognitive coping style.

Although this study systematically explores the relationship between personality and PTG and the effect of coping on this relationship, there are still some limitations. First, as a cross-sectional study, it fails to examine the development of teenagers' PTG at different times, characteristics of the change of PTG over time, and so on. Second, some relatively specific variables in the field of PTG, such as mediation and meaning seeking, were not explored in this study.

In future studies, researchers can use a track design to explore the development characteristics of teenagers' PTG after a natural disaster, taking cultural background factors and characteristics of adolescent psychological development into account, while also focusing on the relationship between PTG and other psychological health variables, and exploring psychological rehabilitation and interventions in a positive perspective.
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